intraoperative placement of a doublelumen femoral venous catheter and a transthoracic right atrial catheter. The femoral venous catheters were 8 cm and were positioned in the inferior vena cava. The paired measurements were taken simultaneously, at end expiration, with the bedside monitor's algorithm used to calculate CVP. Measurements were taken both in patients receiving mechanical ventilation and in spontaneously breathing patients. The results of that study indicated that, although the measurements were not statistically identical, the differences between measurements from the femoral site and the right atrium were not clinically significant. Chait et al concluded that the femoral site was a reliable alternative to the superior vena cava for cannulation in pediatric patients.
Murdoch et al 3 reported results from a similar study in 1994. Again in children, they found no differences between CVP measurements taken from the superior vena cava, the right atrium, and the inferior vena cava via a femoral insertion. In a third study of pediatric critical care patients, Fernandez 8 in a laboratory study, compared CVP measurements from both 5F and 6F PICCs with CVP measurements from a standard triple-lumen catheter. They designed a device to create controlled pressures via a column of water that could be measured simultaneously via both catheters. A standard pressure infusion device was connected to each catheter. The correlation coefficient for both the 5F and 6F catheters with the standard catheter was 1.0 (P<.001). They concluded that their results indicated that CVP measurements from PICCs are accurate and that these results needed to be confirmed in a clinical study. The same group published another report comparing CVP measurements via PICCs and centrally inserted catheters in 2012. 9 That study consisted of 70 paired measurements in 10 critically ill patients. The results confirmed previous reports. CVP measurements from both catheters were equivalent (r 2 =0.99; P<.001). Yun et al 10 compared CVP measurements obtained via PICCs with CVP measurements made via an internal jugular catheter in liver transplant patients. Again, the measurements were deemed clinically accurate (r 2 =0.97; P<.001).
In contrast to these results, Groombridge et al 11 compared CVP measured via catheters whose tip ended in the superior vena cava with measurements taken via femoral catheters. They found poor agreement between these measurements. Their prospective study differed from other studies in that only 1 paired measure was taken from each patient. In addition, their findings suggested that intra-abdominal pressure had a significant effect on the femoral CVP measurement (P<.01). They concluded that the 2 sites could not be used interchangeably.
Only 1 study 12 was found that directly compared CVP measurements from each lumen of a triplelumen catheter. In that study, Scott et al 12 obtained measurements of CVP from each of the 3 ports of a triple-lumen catheter in 48 adult patients in an intensive care unit. Catheters were placed via either the internal jugular vein or the subclavian vein and were connected to a standard continuous pressure system. A repeated-measures analysis of variance indicated that the measurements from each lumen were significantly different (P<.001). Further analysis determined that the difference between the distal port and either the proximal or medial port explained the differences in the measurements between the ports. They found that the mean difference was either 1.12 mm Hg or 1.28 mm Hg, which was statistically significant, but was not clinically significant. Further analysis, however, indicated that the differences between the distal and medial ports were clinically significant in 12.5% of measurements and the differences between the measurements made via the distal and proximal ports were clinically significant for 14.6% of the subjects. These results led the investigators to conclude that the port choice might affect the CVP measurement. An additional group makes a recommendation that CVP monitoring take place via the proximal port as a safety measure. 13 If the catheter migrates out of the central vein, the CVP waveform will be lost. No data support this recommendation.
Several studies in both pediatric and adult patients indicate that CVP measurements taken from a centrally inserted catheter are not clinically different from CVP measurements taken from a catheter placed in the abdominal inferior vena cava. Taken logically, we could conclude that if those measures, with the relatively large physical distance between the sites, are equivalent, then the measurements from different ports on a single triple-lumen catheter would also be equivalent. However, these studies are small studies with differing methods. In addition, in at least 1 study, 11 researchers found significant differences between CVP measurements in a central catheter and a femoral vein catheter, and in another study, 12 researchers found differences in measurements from different ports on the same multilumen catheter.
From these results, we can conclude that the evidence is insufficient to determine reliably whether or not the choice of port in a multilumen catheter will influence the result. There are some clinical implications. First, considering that we cannot be certain that the CVP will be clinically equivalent in each lumen, it might be wise for a patient care area to decide on a single port to use for CVP measurements and make that standard for all patients. Alternatively, one could make note of the specific port being used for CVP measurements in each patient and ensure that all measurements for that patient are taken from the same port. Second, a CVP measurement cannot be used in isolation. It must be used in the context of the assessment of the whole patient as well as the trends of the CVP measurements. And, third, bear in mind the limits of the CVP measurement and what information that measurement will be able to provide when making treatment decisions for patients. CCN Send it to us and we'll pass it on to our "Ask the Experts" panel. Call (800) 394-5995, ext. 8839, to leave your message. Questions may also be faxed to (949) 362-2049; mailed to Ask the Experts, CRITICAL CARE NURSE, 101 Columbia, Aliso Viejo, CA 92656; or sent by e-mail to ccn@aacn.org. Questions of the greatest general interest will be answered in this department each and every issue. Now that you've read the article, create or contribute to an online discussion about this topic using eLetters. Just visit www.ccnonline.org and click "Submit a response" in either the full-text or PDF view of the article.
